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Using the evolution of consumer products to 
inform design. 
 
Abstract   
The development of a new consumer product and its release to market is typically an expensive and 
risky process. It is estimated that up to 80% of all new products fail in the marketplace (Savoia, 
2014). The consequences of failure can be ruinous for a manufacturer both financially and in terms 
of brand reputation. So even small improvements in success prediction have the potential to save 
money, effort and brand reputation. 
This paper proposes an approach where the history and evolution of a product is mapped and 
analyzed. The results of the analysis can then be used to inform design decisions. This paper will 
also demonstrate the similarities between biological evolution and the evolution of consumer 
products. Using the existing structure and terminology of biological evolution allows us to focus on 
the aspects of innovations that have led to success and those that have led to failure. 
This paper uses the case study of the wristwatch and its development over 100 years. The analysis 
of this leads to recommendations for contemporary “smartwatches.” 
Disruptive innovation; product evolution; smartwatch; product 
ecosystems;  
Perhaps one of the most influential ideas about innovation over the last 10 – 15 years is that of 
disruptive innovation as originally proposed by Clayton Christensen. In his book, The Innovators 
Dilemma (1997), Christensen proposes that innovation is either sustaining or disruptive. Sustaining 
innovation, in its simplest form, refers to incremental improvements in the performance of products. 
Typically this type of innovation tends to provide reliable returns on investment in the short term 
but with diminishing returns in the longer term. Disruptive innovation on the other hand is 
innovation that creates a radically different product that significantly changes a market or creates a 
new one. Disruptive innovation typically offers less value initially but often goes on to succeed, 
eventually eliminate sustaining innovation. Whilst this sheds some light on why some products 
succeed and others fail it does not pretend to model the full complexity of market success or failure.  
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Alberto Savoia, in his book  “FAILURE: ANALYZE IT, DON’T HUMANIZE IT” (Savoia, 2014), 
claims that 80% of all new products fail in the marketplace and do so due to his “Law of market 
failure.” He states that most new products will fail in the market place even if competently 
executed. 
He goes on to suggest that there are three reasons for why products fail.  
1. Failure in launch 
2. Failure in operations 
3. Failure in premise 
There are others who have investigated reasons for why products fail or succeed. For example 
Gourville (Gourville, 2005) proposes that products often fail due to consumer behavioral reasons. 
The reality is that products can fail for a multitude of reasons. Some of those reasons are tangible 
and easily identified; for example too high a price, lack of features, too heavy and so on. Other, less 
tangible reasons include poorly timed entry to market, inappropriate aesthetics, bad brand reputation 
and so on. Due to the number of reasons that can lead to product failure, developing a 
comprehensive, reliable tool that guarantees success is at best highly improbable. However, given 
the enormous investment typically required to design, develop and release a new product coupled 
with the high likelihood of failure, any tool that can reduce the risk of failure should immediately 
have value: Product failures can be ruinous for a manufacturer.  
Aim 
The aim of this paper is to propose a tool that can be used to help plot and analyze historical success 
and failure of a product within a category.  So far, most efforts to analyze product failure seem to be 
reductionist, identifying likely categories of failure, (Gourville, 2005; Savoia, 2014 et al.) or 
categories of success (Christensen, 1997). Rather than reduce failures into categories, this paper 
proposes that an expansive view is taken that charts historical success and failure of a product 
category.  The intention is to develop a tool that allows patterns or specific examples of failure or 
success. These can then be analyzed using existing methods such as those mentioned previously.  
The wristwatch will be used as a case study and a simple SWOT analysis will be used to evaluate 
the data.  
Discussion 
The starting point for the development of a tool was the premise that it is possible to learn from the 
failures and successes of the past within a product category.  
“Those who cannot remember the past are condemned to repeat it.” (Santayana, 1905) 
The first step was to look at previous examples of watches and look at how they have developed 
over time. A branching pattern soon emerged that had a striking similarity to the evolutionary 
(phylogenetic) trees found in biology.  Further exploration revealed even more similarities between 
the evolutionary patterns found in biology and those found in product histories.  
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It is a well-demonstrated principle that products will follow a lifecycle comprised of a series of 
phases where sales growth will increase for a while and then decline (See Figure 1 – Typical 
product lifecycle). The decline can be caused by a variety of factors including market saturation and 
competition from other products. For some products this curve will be gradual, over a long time and 
for others, very rapid.  
 
  
 
Figure 1 – Typical product lifecycle 
Manufacturers therefore typically introduce a new model that will supersede the existing model 
before the decline. (See Figure 2 – Superseding existing models  .) The intention is of course to 
improve on the previous model. Improvements can be made in many areas; for example, 
functionality, aesthetics, usability or cost. The lifecycle of products is typically a function of aspects 
such as competition, complexity of the product, lifespan of the product, maturity of the product and 
so on. For example a hammer is a simple, long lasting product where meaningful innovation is 
difficult. We can expect a hammer to have a long lifecycle. A mobile phone by contrast is a 
relatively short lived product, highly complex with a lot of competition and a lot of scope for 
innovation. Mobile phones therefore have a shorter lifecycle with manufacturers typically 
producing one or two new models each year.  
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 Figure 2 – Superseding existing models   
 
  
Figure 3 - The evolution of the 5 series BMW (Kljaic, 2015)  
This process of continual refinement is what Christensen describes as sustaining innovation.  
Occasionally a new product category will emerge. Sometimes this will be based on an existing 
product with significant changes. For example the smartphone was based on previous mobile 
phones but improvements in technology allowed far greater functionality. Sometimes it will be a 
completely new product, such as the first DVD player. Products that create a new category also 
create new markets. According to Christensen these products are examples of disruptive innovation. 
These products are often enabled by new technology or adapt existing technology to a new 
application.  
Product Evolution 
When one looks at sustaining innovation it is normally clear to see how a new model is related to 
the previous model and how there is a clear progression from one model to the next. With disruptive 
innovation the predecessors influence is not always as obvious as with sustaining innovation, 
however it is always there and often comes from more than one source. For example the DVD 
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player clearly has adopted technology from the CD player as well as the VCR. Whilst the CD player 
still exists, (though arguably in decline), the VCR is no longer made in any reasonable quantities 
and has nearly ceased to exist. 
From this it can be seen that all new products have clear predecessors and therefore can be seen to 
have evolved from other products. Some product lines evolve rapidly while others evolve slowly 
over time. Some products are regularly superseded by others in a gradual progression whilst 
occasionally new products emerge that are radically different to those that currently exist.  
Occasionally a product line will decline and eventually disappear altogether, becoming extinct. All 
products compete for market share while only the fittest thrive. These patterns of behavior are seen 
in both nature and consumer products. 
Broadly speaking, both biological species and consumer products respond to external opportunities 
and threats. In biology the opportunities and threats come from the environment and other species 
and for products the opportunities and threats come from the market, social trends and legislation. 
They all tend to thrive when they are well adapted to exploit opportunities and decline when unable 
to adapt to threats. They both compete for resources; whether those resources are consumer dollars 
or food. In biology, the principle of phyletic gradualism describes the process where the rise of a 
descendant species slowly displaces an ancestral species a clearly traceable lineage.  
 
Figure 4 - Phyletic Gradualism 
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Figure 5 - Human evolutioni 
In contrast to Phyletic Gradualism is the principle of Punctuated Equlibria. This describes a process 
where a descendent species with very distinct differences evolves abruptly. The principle behind 
this is random genetic mutation. The majority of the time these mutations are “failures” resulting in 
no new species. Occasionally the mutation allows the new species to exploit the environment in a 
very different way, leading to a successful new species. Allowing it, for example, access to different 
food source or allowing it a new way to escape a predator. This is often associated with changes in 
the environment that create new opportunities for new species. 
This is analogous to disruptive innovation where new products exploit changes in the “product 
environment.” For example changes in new technology or changes in social behavior. This results in 
new products that often create new market segments.  
 
In both biology and consumer products there is a continual process of diversification and 
innovation. Failures are an inevitable by-product of both processes as both systems are constrained 
by the available resources.  In nature, these resources include food, water and shelter, in the market 
they are the various market forces. In both systems, diversification leads to competition for finite 
resources, creating survival of the fittest.  
The main difference between the two systems is that in biology, diversification and evolution comes 
from random genetic mutation and in new product development, diversification comes from design. 
This provokes the question: “is it possible to learn something from historical diversification patterns 
that will allow us to improve on the 80% failure rate?” 
In biology, the key mechanism of evolution is natural selection where inherited biological traits in a 
species become either more or less prominent in response to environmental and other pressures. In 
product development, features in consumer products also evolve due to natural selection where 
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features become more or less prominent in response to pressures from the market.  The term 
“Phyletic gradualism” is a term used in biological evolution to describe gradual changes in species 
over time. This is based on small changes in physiology that allow species to become either better 
adapted to their environment so they can thrive or become less well adapted and therefore decline. 
This has parallels in the evolution of products as new products with slight changes are released onto 
the market. If the changes are well received by the consumer then the product will be successful if 
not then the changes will be dropped in subsequent models. This is partly described by term 
“sustaining innovation” as coined by Clayton Christensen (Christensen, 1997). The difficulty with 
the concept of sustaining innovation is that it presumes that each new model is a slight improvement 
on the past and therefore successful. The reality is that 80% of all new products fail within the first 
year of launch (Savoia, 2014). They fail for a multitude of reasons, all of which result in an inability 
to thrive within the marketplace.  
This paper will investigate the case studies of the wrist watch. This product family has been chosen 
because the history is very familiar and well documented. Watches have both been in common use 
for the last 100-150 years allowing sufficient time for changes in society and technology to 
influence the evolution of the products and yet being in a timeframe short enough to allow good 
documentation of those changes.  
The Wristwatch 
This case study looks at wristwatches from 1915 to 2015. This 100-year period has been chosen for 
both convenience and because wristwatches, as they are known and used today started to become 
widespread around 1915. The following is included to provide context and a short history of the 
predecessors to the wristwatch. 
A brief history 
Mechanical timekeeping is considered to have begun around 1300 with the invention of the clock 
using an escapement and pendulum. However it wasn’t until the late 1500s that spring balances and 
miniaturization of components allowed timepieces to become reasonably portable. In Switzerland in 
1542, John Calvin, as part of his austerity reforms, banned the wearing of jewelry. The jewelers of 
Switzerland adapted their skills to watchmaking instead as watches were seen as functional and 
therefore not merely adornment. This sparked a 500-year tradition of Swiss watchmaking. Initially, 
pocket watches were quite large, cumbersome and inaccurate but gradually became smaller and 
more robust. In Britain, in 1666, King Edward VII introduced the waistcoat, creating a safe and 
convenient way to carry the pocket watch, which was by then small enough to be carried in a fob 
pocket specifically designed for the purpose. By the 1800s women had started to wear small 
timepieces on their wrist, known as wristlets. Due to their small size they were both fragile and 
inaccurate and seen more as jewelry or a fashion accessory than a useful wristwatch and so men 
persisted with the more accurate and reliable pocket watch. During the Anglo-Boer War (1899-
1902) the value of watches began to be realized for synchronizing troop movements. Pocket 
watches were worn on the wrist for convenience. The Second World War shortly after created a 
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demand for small, accurate, robust timekeepers specifically designed to be worn on the wrist. After 
the war, returned war heroes proudly wore these “trench watches” as a badge of honor. The wearing 
of wristwatches, as we know it today had begun. 
In Figure 6 - The wristwatch family tree shows an abbreviated evolution of the family of the 
wristwatch. Many models have come and gone over the last 100 years. It is impractical to show 
anything but a few examples. For example, even in the emerging market of the smartwatch in 2014 
there were 89 companies manufacturing smartwatches, many of which offer more than one model. 
(Smartwatch Group, 2015) These examples have been included to show either the first, last or 
representative examples of a species. The horizontal green lines show the gradual refinement or 
evolution based on phyletic gradualism. 
Methodology 
The first step was to gather information about the history of the wristwatch.  
One of the main advantages with the wristwatch as a case study is the abundance of information 
about the history. For example (“The History and Evolution of the Wristwatch...,” 2004) Other 
products may be more difficult to plot out due to less available information.   
The next step was to identify the most significant innovations (see Figure 6 - The wristwatch family 
tree). This was quite easy to do as the history of the wristwatch has been recorded extensively and 
naturally tend to focus on when innovation has occurred.   
The third step was to plot this information on a phylogenetic tree or evolutionary tree. There 
appears no universal format for evolutionary trees, other than common ancestry shown at the branch 
intersections.  
For clarity, vertical branches with red links show Punctuated Equlibria (sustaining innovation) and 
horizontal green branches show Phyletic Gradualism (disruptive innovation). See Figure 6 - The 
wristwatch family tree. 
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Figure 6 - The wristwatch family tree 
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From this, each individual link was analyzed to see what circumstances encouraged that particular 
evolutionary change. As previously mentioned the aim of creating an evolutionary tree diagram is 
so that various theories can be applied more easily to each evolutionary branch. In this case a type 
of Strengths, Weakness, Opportunity and Threat (SWOT) analysis was applied. The intention was to 
identify the weaknesses of the watches that became extinct.  
 
  
Figure 7 - Examples of a SWOT analysis using evolutionary branch analysis 
Findings 
The main advantage with this conceptual model is that it provides a method to easily visualize 
relationships between the various evolutionary branches. The evolutionary links can then be analyzed 
using any suitable analysis method or application of theory, depending on what type of data the researcher 
is trying to obtain. A SWOT analysis has been shown above (in Figure 7 - Examples of a SWOT analysis 
using evolutionary branch analysis.) 
One of the most prominent findings is from the example of the demise of the LED watch that did not 
survive much beyond 1972. The LED was in direct competition with the LCD. The LED had much shorter 
battery life and required a button to be pushed to activate the display. The LED watch was also harder to 
read in strong light. Slightly after the release of the LED watch, the LCD version came to the market. Both 
types of watches shared the following strengths. 
• Novelty of a digital display 
• Robustness due to no moving parts 
They both shared the opportunity for cost reduction due to the low part count and therefore low assembly 
costs 
LCD displays however also have the following strengths 
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• Uses very little power and so…  
o Can remain always visible.  
o Long battery life 
• Clearly visible in bright sunlight 
LED displays, by comparison, have shorter battery life, difficult to read in bright daylight and are only 
visible on demand. (By pushing a button) 
The example of the Swatch watch demonstrates the strength of aesthetics in the watch range. The demise 
of the calculator watch demonstrates the weakness of poor user interface and competition from other 
devices. 
So, from this we can see the importance of a good battery life, an always-on display and good daylight 
visibility. To translate these findings into criteria for contemporary designers of watches, for example 
smart watches, we can see that all other things being equal, smartwatches that offer long battery life, 
always-on displays, good usability and good daylight visibility are likely to thrive. 
Conclusion 
In summary, a product evolution diagram provides a convenient method for visualizing the relationships 
between various products within an evolutionary family. The use of a SWOT analysis can highlight 
weaknesses that can lead to product failure and strengths that can promote success. Other types of product 
analysis can also be used. For example this technique can be used to analyze the evolution of the meaning 
of products. That is, whether products have evolved through a process of user-centered, technology 
pushed or design-driven innovation. Design-driven innovation is when a new product is given a new 
meaning rather than innovation driven by ethnographic research or user insight (Verganti, 2009). This is 
demonstrated in Figure 8 - The use of the product evolution model to evaluate Design Driven Innovation 
 
Figure 8 - The use of the product evolution model to evaluate Design Driven Innovation 
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Using this model also allows researchers to easily evaluate more than one theory simultaneously. For 
example if the two theories already given are overlaid on the model we can ask questions such as: “In the 
context of watches, does User Centered Design always lead to sustaining innovation?”   
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